A pleîotropic acid phosphatase-deficient mutant of Escherichia coli shows premature termination in the dsbA gene. Use of dsbA::phoA fusions to localize a structurally important domain in DsbA.
A one-step mutant of Escherichia coli K-12 lacking both glucose-1-phosphatase (Agp) and pH 2.5 acid phosphatase (AppA) activities in the periplasmic space was isolated. The mutation which mapped close to chlB, at 87 min on the E. coli linkage map, also caused the loss of alkaline phosphatase (PhoA) activity, even when this activity was expressed from TnphoA fusions to genes encoding periplasmic or membrane proteins. A DNA fragment that complements the mutation was cloned and shown to carry the dsbA gene, which encodes a periplasmic disulphide bond-forming factor. The mutant had an ochre triplet in dsbA, truncating the protein at amino acid 70. Introduction of TnphoA fusions into a plasmid-borne dsbA gene resulted in DsbA-PhoA hybrid proteins that were all exported to the periplasmic space in both dsbA+ and dsbA strains. They belong to three different classes, depending on the length of the DsbA fragment fused to PhoA. When PhoA was fused to an amino-terminal DsbA heptapeptide, the protein was only seen in the periplasm of a dsbA+ strain, as in the case of wild-type PhoA. Hybrid proteins missing up to 29 amino acids at the carboxy-terminus of DsbA were stable and retained both the DsbA and PhoA activities. Those with shorter DsbA fragments that still carried the -Cys-Pro-His-Cys- motif were rapidly degraded (no DsbA activity). The presence is discussed of a structural domain lying around amino acid 170 of DsbA and which is probably essential for its folding into a proteolytic-resistant and enzymatically active form.